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Abstract. This article explores how videos support and scaffold
students” study behaviour. To explore this, we have revisited data
material from four of our previous studies. The constant-comparative
method guided the analysis of in-depth interviews in the search for
students’ experiences of how videos support and scaffold study
behaviour. The findings show that videos support and scaffold study
behaviour along a timeline that includes study behaviour before, during
and after lectures. The categories Scaffolded Preparation, Scaffolded
Participation and Scaffolded Post-class Exploration inform us of how the
length of the videos, their features and decisions about how and when
students are to watch the videos are essential for how videos come to
operate as a co-constructive force and scaffold for students’ study
behaviour.
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1. Introduction and theoretical background

Within a short span of time, videos have become a common part of how we
communicate and share information. Likewise, the use of video is on the
increase within higher education. This makes it necessary to explore how videos
actually work as a pedagogical tool in the on-going efforts to improve teaching
practice. It is also argued that the introduction of technological tools, such as
videos, influences the teaching and learning process in substantial ways.
Artefacts such as videos shape the actions of the people using them, and when
technological devices act as mediators, they shape the behaviour and the social
context of our existence (Verbeek, 2005). Thus, people not only act upon the
inert, material environment, but the converse is also true. This materiality aspect
of technology means that educational-technological tools may operate as co-
constitutive components in educational practice (Tondeur, Herman, De Buck, &
Triquet, 2017; Tondeur, De Bruyne, Van Den Driessche, McKenney, & Zandvliet,
2015). If videos are meant to scaffold student learning, university faculty
members need insights into how videos influence the behaviour of students and
the teaching context. In this article we will revisit data material from four
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previous studies involving use of video in higher education. The following
research question is explored: How do videos scaffold students’” study
behaviour?

The exploration of this research question is based on analysis of data material
from four studies within the disciplines of sociology (1), biology (2) engineering
(3) and teacher education (4). These four studies have different focuses and
priorities since it was each teacher and teacher group’s actual practice that
guided the process of developing research questions and deciding the design of
each study. Pedagogical needs in the actual practices, such as flexible access to
course lectures (Selvberg & Rismark, 2012), the need to encourage students to
prepare for upcoming lectures (Rismark & Selvberg, 2007) or the need to
produce an up-to-date curriculum (Selvberg & Rismark, 2016) have been points
of departure for the research questions and the design of the studies. Inspired by
the pedagogical needs in the educational practices, teachers” use of video was
studied through the lenses of theories on educational practice and learning. In
this way, references for decisions relating to why one should use video in the
learning situation, which type of video to use and how to use it were grounded
both in pedagogical reasoning about the actual teaching practice and
theoretically-based reflections.

In all four studies the videos were intended to strengthen the existing practice
according to specified pedagogical needs. The idea was not for the videos to
change the existing practice. As such, the videos were incorporated into the
existing practice. This line of action is found to be a quite common approach in
innovative educational work involving the use of technology (Christensen, Horn
& Johnson, 2008).

2. Videos and scaffolded learning

With the remarkable growth in the use of video for pedagogical purposes in
higher education comes the need to explore how video actually scaffolds
students’” study behaviour. Within educational practices, scaffolding is a classical
concept, introduced by Vygotsky, and this contribution still set the stage for the
idea of scaffolding that occurs in teaching and learning research now days. The
concept describes the process where a competent person assists or helps
somebody who is less competent to reach his or her zone of proximal
development, ZPD (Vygotsky, 1978). As such, scaffolding enables a learner to
solve a problem, carry out a task or achieve a goal that would be beyond his or
her unassisted efforts (Wood, Bruner & Ross, 1976, p.90). According to
Vygotsky, social interaction is essential if the learner’s cognitive and
communicative capacity is to be expanded. In social interaction, the university
teacher or other knowledgeable persons in the learning environment may
function as scaffolding providers. This involves supporting the learner through
feedback, questions, tips and reminders, as well as pushing and probing the
learner to explore and encouraging reflection. In addition to the knowledgeable
others in the learning environment, scaffolding providers may also be course
material or technological tools such as videos.
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Videos have been used in educational settings for many decades. Initially, the
use of video during early technologies gave students limited possibilities to
interact while they watched videos, and there was little teacher and/or student
control over content (Kearney & Treagust, 2001). Today, a wide range of various
types of videos is used to support various learning purposes in higher education
and the research literature offers rich examples of how to use videos for learning
purposes. Among the plethora of videos that may be used in educational
activities are short videos, long videos, videos produced by teachers or by
students, or pre-produced downloaded videos from the internet. In higher
education, videos can be used to illustrate, present or demonstrate course
content, and videos are used to support different learning designs, such as
flipped learning, learning in the sky, Mooc and ordinary classroom teaching.
Videos can have a scaffolding function in any learning design when providing
learners with key information, offering structures that may reveal the subject’s
conceptual organization or providing hints about swift access to available
learning resources. For example, videos can address concepts that are the most
difficult and typically cannot be understood by students during their first
encounter with them in the textbooks. Such scaffolding is usually provided in
the early stages and at difficult points in student learning (Pan et al., 2012).

Videos are believed to have a nurturing value in educational practices. Ford,
Burns, Mitch, and Gomez (2012) found that exposure to video is associated with
improved study strategies and positive student perceptions of a course. Studies
show that videos may also function well as a means to encourage learners. For
example, when videos are short in length, have a personal and engaging feel,
use a conversational language and relate directly to course assignments and
assessment, they are engaging and interesting to students (Hibbert 2014; Guo,
Kim & Rubin, 2014). More lengthy videos, such as screencasts and video lectures
may also be nurturing when successfully implemented (O’Callaghan, Neumann,
Jones & Creed, 2015). Studies show that such videos encourage learners, enhance
learning and increase satisfaction and engagement (Choi & Johnson, 2005, 2007;
Koumi, 2006; Mackey & Ho, 2008; Chen & Wu, 2015). Morris and Chikwa (2014)
found that although students’ perceptions of screencasts are overwhelmingly
positive, they suggested that screencasts should be kept short and summarize
lectures or delve in-depth into complex concepts, but that they should not
replace entire lectures. Another merit of a lengthy video is that the technology
provides students with flexibility that allows them to learn in a more self-
directed fashion. For example, learners can regulate their own learning process
by pausing, stopping, skipping and/or rewinding sections of a video.

In a discussion on shared online videos, Bonk (2011) argues that videos provide
a context for learning and increase learner retention of information by extending
learning beyond text to visual or episodic memory. Furthermore, it has been
found that videos provide a shared experience for learners to discuss and reflect
on concepts and ideas, and to provide advance organization for later class
lectures, discussions and small group activities. Overall, videos seem to carry
potentials that can assist learners in a positive manner. From this we argue that
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videos scaffold learners to solve a problem, carry out a task or achieve a goal
that would be beyond their unassisted efforts.

3. Methodology

3.1 Research context

Since 2005 we have studied teachers” and students” use of digital technology in
higher education and explored how university teachers use video in teaching
and the ensuing student learning activities. In the present study, data material
from four sub-studies is revisited to explore how videos that are introduced into
the teaching practice support and scaffold students” study behaviour. The first is
a study of a sociology course. All the lectures were video recorded in real time.
Arrangements were made so that the students could either sit in on the lecture
and view it on a screen in the classroom or access the video-recorded lecture
outside the classroom on the university’s learning management system (LMS).
The second is a study of a biology course. Students used PCs or smart phones to
access short videos that were made available through the university’s LMS. The
short videos (4-6 minutes) were designed to encourage students to prepare prior
to the lectures. Similar short videos were designed and used in a third study of a
teacher education programme. Students were introduced to videos in the
university-based teaching where they were to design and use such videos
during in-field training in primary and lower secondary schools. The fourth is a
study of a post-graduate course for engineers. All the lectures were screen-
casted in real time and posted on the university’s LMS. The complete catalogue
of all the videos from the course functioned as the course curriculum as there
was little written material for the course topics.

The research design involved close collaboration with university instructors
teaching in the involved courses. The classic didactic triangle, described by
Klafki (1997), functioned as a conceptual framework in all of the four sub-
studies. Following this didactic triangle (see Figure 1), educational practice is
perceived as involving the student, the teacher and some subject matter content.
The triangle has three key axes in the didactic situation: the axis between teacher
and student (communication axis), the axis between the teacher and the content
(representation axis) and the axis between learner and content (experience axis).
Along these three axes, we find three main relations: the relationship between
teacher and student, between teacher and content and between student and
content (ibid.).
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Communication axis

Figure 1: The didactic triangle

This conceptual framework functioned as a tool that guided the communication
between researchers and research participants concerning features of the
educational practice and the use of video during the periods of fieldwork.

3.2 Participants and data collection

The revisited data material consists of in-depth interviews with 65 university
students in four different university courses. In-depth interviews permit
exploration of a particular topic with a person who has a particular experience.
Charmaz (2011) points out that a feature of intensive interviewing is that it elicits
each participant’s interpretation of his or her experience. Choosing and framing
the interview questions so that they explore the interviewers’ topic and fit the
participants” experience was essential. This means that the questions have to be
sufficiently general to cover a wide range of experiences and narrow enough to
elaborate the participants’ specific experience. Open-ended questions were
designed to elicit the participants” views, experienced events and actions related
to the videos. During the interviews, the interviewers (authors) paid attention to
the respondents” language to bridge their experience with the research
questions. This makes it possible to learn about the meanings of the terms the
participants use and the specific properties they have, rather than making
assumptions about what they mean.

The field procedure was as follows. Prior to the interviews, both interviewers sat
in during course lectures so they could gather first-hand information about the
organization of course activities, student behaviour and the use of video. The
subsequent interviews were based on themes derived from this first-hand
information from the classrooms. This enabled the interviewers to support the
students in elaborating and clarifying multiple aspects of how videos support
and scaffold student behaviour. The interviewers collaborated closely in
planning the interviews and both were active contributors in the interview
situation. The interviews lasted up to one hour and were recorded and
thoroughly transcribed.
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3.3 Procedures for data analysis

The procedures for the data analysis started during the field work and
continued after the data were collected. The research approach was inspired by
grounded theory. This implies that we follow Charmazs’ (2011) view on
grounded theory methods as a set of principles and practices, not as instructions.
The analysis used the constant comparative method (Glaser & Strauss,
1967/1999), which involves making constant comparisons througout the
analysis. The coding involved stopping and asking analytical questions of the
data and comparing the data to find similarities and differences. The coding
procedures also involved several phases (Charmaz & Belgrave, 2012): initial or
open coding, focused or selective coding and subsequently the development of
sub-categories and the exploration of links between them based on insights into
the experiences the categories represent. Initial coding or open coding involved
the study of fragments of data, such as words, lines and segments, for their
analytical importance. Focused or selective coding involved the selection of what
seemed to be the most useful initial codes and then testing them against
extensive data. This process involved comparison between data, and then
comparison of data to codes. In this way the analysis involved moving back and
forth between transcribed texts and theoretical assumptions based on the
research question. Shifting between theory and data allowed us to capture
multiple instances of how students experienced that the use of video supports
the scaffolding of study behaviour. According to Strauss & Corbin (1998),
analysing data is about maintaining a certain degree of rigor. The researchers
look for appropriate categories and make comparisons within a mass of
unorganized raw data. During data analysis, we aspired to maintain rigor
through work procedures involving mutual construction of meaning between
co-researchers. This involved that we read and coded small extracts from the
data individually before mutually developing preliminary categories.

4. Findings

The analysis reveals how videos scaffold students’ study behaviour. The
descriptions have been structured into three categories that together reflect a
timeline that describes study behaviour before, during and after class. The
overarching category “Scaffolded Study Behaviour” is described by the three
sub-categories: Scaffolded Preparation, Scaffolded Participation, Scaffolded Post-
class Activities.

4.1 Scaffolded Preparation

Scaffolded preparation describes how short videos (4-6 minutes) support
students during preparation activities before lectures. The findings show that all
the students prepared before lectures when they had access to such videos. A
recurring trait in the data material is that the videos made the difference
between preparing or not preparing at all: “I'm really bad at working on the
material beforehand, so I think it’s really good that we get these videos, if not I
wouldn’t have prepared...”. As we see, the video represented a major shift in
the study behaviour in terms of preparing for the lectures. The common
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procedure for preparation is described as following: “Usually preparations
ahead of lectures mean browsing a large chapter, for example about proteins,
and then realizing that I don’t understand anything about the topic.” Students
also provide explanations about why they find it hard to prepare and how the
videos make it easier to prepare:

“It's very difficult to know what to focus on, what to read. Because we
have the videos it’s easier to know what he (the university instructor)
finds important. The videos show us what to read. If I have little time 1
don’t have to read all of it. I now know what’s important to read”.

These insights about study behaviour prior to lectures provides a point of
departure for a systematic look into the pedagogical features of the videos. The
analysis revealed that there were four main features that scaffolded student
preparations prior to the lectures. Firstly, the videos had a carefully chosen focal
point (1). This means that the teacher selects a defined subject matter, introduces
this briefly in the video and makes it clear which sections of the curriculum to
study. A defined focus serves two purposes: it gives a shared focus of attention
when the students and teacher meet in class, and it functions as a steppingstone
for students when they explore the selected matter in any way they prefer.
Secondly, the videos had questions and pointers (2). This means that the teacher
encourages the students to investigate the subject matter further in any way they
may prefer. The teacher underlines the need to search for further knowledge by
introducing open-ended questions which provide some direction for student
investigation. Moreover, the teacher uses pointers by suggesting that different
paths of investigation will be relevant. Altogether, the questions and pointers
serve the purpose of guiding student investigation. Thirdly, the video presents
small puzzles or cases (3). This means that the teacher briefly introduces puzzles
that may be solved in different ways. Furthermore, the teacher could tell a story
followed by some questions that the students could look into. The form of the
questions encouraged alternative solutions (e.g. “what if?"). A fourth feature of
the video is links from curriculum to students’ everyday lives (4). This means
that the teacher makes the defined subject matter relevant to students’ everyday
lives so that the video provides examples of how relevant subject knowledge
relates to students’” everyday lives.

The data analysis also shows that videos with the described features scaffold
multiple ways of preparing prior to the lectures. Sometimes students watched
the video ahead of lectures without further preparation. The video then
functioned as a scaffold for students to gain surface subject knowledge about the
upcoming topic. In such cases, the video in itself was the preparation, and the
students did not use any other learning material. Opportunities for such
preparations before the lectures were seen as a positive addition to the study
situation:

“We're given small tasks, like finding a word or checking structures.
And if I find the time I try to do it, but most of the time I forget about
this and I watch the video right before the lecture.”
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For this student the video is the difference between preparing or not preparing
at all. Furthermore, the student expresses a general view, namely that such
videos can provide support when it comes to gaining a general idea about the
upcoming lecture when there is little time.

Sometimes students watched videos and followed up with additional
preparation activities before the lectures. During these preparation activities
they used a range of learning aids and information sources such as the main
textbook, additional books, the internet, dictionaries and other reference works.
The video then functions as a scaffold for students to gain detailed subject
knowledge about the upcoming topic:

"...(in the video) he’ll give some tasks, then I do the tasks, and then I'l]
read parts of the book and read the introductions to various chapters ...
[...] ... and then occasionally I need to look up things in an encyclopaedia
or something on the internet.”

The Scaffolded Preparation category reveals that the videos were the difference
between preparing and not preparing at all. They had a scaffolding function by
providing learners with key information, clarifying challenging concepts and
providing hints about available learning resources. We see here that the videos
helped the students to establish a shared focus of attention during preparation
activities. By working from a shared-preparation focus, the students then had
surface subject knowledge or deeper subject knowledge prior to the lectures. The
findings show that the short preparation videos strengthened the existing
practice according to the teachers” ambitions about getting students to prepare
ahead of lectures. Thus, we see that the videos scaffolded student behaviour
according to the pedagogical purpose they were meant to serve.

4.2 Scaffolded Participation

Scaffolded Participation describes how the videos scaffold student behaviour
during lectures. A recurring trait in the data material is that the videos scaffold
student participation in different ways and that the length of the videos, their
features and pedagogical considerations about how and when students should
watch the videos are essential for how they come to scaffold student
participation.

Up to this point, the analysis shows that short videos with a carefully chosen
focal point, questions and pointers, encouragement to solve small puzzles and
affordance of links from curriculum to students’ everyday lives encourage
preparation activities. With the help of the video-supported preparations, the
students gained surface subject knowledge or deeper subject knowledge ahead
of the lectures. When the students came to class, the teacher expected that the
students and teacher would further investigate the subject issues together, and it
was evident that the advance preparation activities provided some common
ground for them during the lectures: “....when we prepare by watching videos
we get to know what the professor is thinking about the topic and what he
expects from us.” The students found that the video provided information about
the subject for the upcoming lecture. Furthermore, they found that the video also
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provided information about what was expected of them as participants in the
upcoming lecture:

“I feel I miss out on something when I haven’t watched the videos. The
questions I may come to ask in class may seem to be out of place. ....I
also see that other students who have not watched the video miss out on
things, for example when the teacher asks ‘what does this concept
mean?”

According to the students, watching the videos made it easier to take the active
role that the teacher expected during the lectures, for example by volunteering to
explain concepts and answering simple curriculum questions. The students also
stated that they missed out on something if they attended the lectures without
having watched the videos. In this way, the video-supported preparations in
advance of the lectures scaffolded in-class participation by providing cues that
lowered the threshold for taking active roles during in-class investigation of
subject issues and also supported students so they could take active roles in
classroom communication in general.

Video lectures which the students could watch on a screen in the classroom
while at the same time asking questions and interacting with the lecturer were
meant to support real-time interaction with a number of lecturers who were off-
campus. The students reported that they only attended the classroom session if
they had matters to discuss or questions to ask, but there was hardly any
communication during the classroom sessions. They felt that the technologies
added stress to the learning situation and thus the students hardly
communicated with the teacher during the lectures. Regularly, attendance to the
lectures in the classroom was low. Instead, students organized learning activities
outside the regular classroom. Instead, they gathered in their student office
during lectures and viewed the lecture together in real time. Evidently, the video
scaffolded the establishment of a new learning space, where the students
gathered in the student office and at the same time watched the lecture together
and individually in real time. The students explained why they established their
own learning space:

“I have all my stuff in the office”, “I can make a cup of coffee”, “I'm
more concentrated when I sit in front of my own computer, compared to
when 1 sit in class. 1 use earphones so 1 only hear the speaker. It’s easier
to be involved in the situation in front of my PC as opposed to the
classroom situation. When I sit in the office, I only watch the screen. In
class, there are lots of other distractions.”

These utterances show that the students were guided by their individual
preferences for learning within their own, new learning space. They found it to
be flexible according to place, pace, entry and exit, as opposed to joining the
lecture in the classroom. Obviously, the new learning arrangements with the
real-time lectures scaffolded student participation in other ways than intended.

Overall, the Scaffolded Participation category reveals how the videos influenced
student behaviour during the lectures. Some videos had features that scaffolded
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in-class participation by providing cues for this. Other videos had features that
scaffolded the establishment of new learning spaces outside the classroom.

4.3 Scaffolded Post-class Curriculum Exploration

This category describes how the videos scaffold students” study behaviour after
lectures. All in all, the students were enthusiastic about having access to video-
recorded lectures as they provided support when they needed to catch up on
class lectures they had not attended. The videos also supported post-class
curriculum exploration. An overall finding is that videos scaffold students when
they are studying for upcoming exams. They found it helpful to go into the
videos to re-listen to parts they felt they needed to elaborate on, repeat or
understand better. Students also valued the opportunity to watch the videos to
catch up on a lecture if they had not attended class. In this way, the videos
supported flexible study behaviour. At the same time, this flexibility seemed to
be demanding;:

“We can always catch up at another time, but it requires extra initiative
to get started. When you're attending the lectures, you're there during
the whole session, but if you're catching up at a later point, you're also
easily interrupted.”

One general finding was that the students did not watch an entire video lecture,
but rather bits and pieces, either to get a general orientation or to repeat
particular sequences from it. As such, fragmented work was a recurring trait in
the data. Generally, they watched for short periods of time and watched bits and
sections of the video. When watching videos post-class, they were
simultaneously engaged in other activities. For example, when they watched the
videos at home, they were also engaged in domestic activities at the same time:
“I've watched video-taped lectures on Sunday mornings and done the dishes at
the same time”. When post-graduate students who were able to study during
working hours watched the videos, they were simultaneously engaged in at-
work-related activities:

“I didn't listen through all these lectures, you know [...] so maybe I was
sitting at my workplace with it on while I was working on something
else, and then — And then - if there was something interesting, I'd stop
a little, and listen a bit harder there [...] So I had it a bit in the
background while I was doing other things.”

The utterances above show that when studying post-class, the students have
split attention, focusing on both curriculum issues and domestic or workplace
activities.

Overall, the Scaffolded Post-class Exploration category describes that the videos
scaffolded flexible study behaviour. At the same time, the flexibility involved
affordances to watch bits and pieces of the video lectures. In this way the videos
also scaffolded fragmented study behaviour involving split attention between
curriculum activities and the life domains of home and work.
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5. Discussion and conclusion

This study set out to explore how videos that are introduced into teaching
practice scaffold students’” study behaviour. Inspired by grounded theory, the
analysis of data material from four studies within the disciplines sociology,
biology, engineering and teacher education revealed that videos scaffolded
study behaviour along a timeline that includes study behaviour before, during
and after lectures. The core category, Scaffolded Study Behaviour, is described
according to three sub-categories: Scaffolded Preparation, Scaffolded
Participation and Scaffolded Post-class Exploration.

The findings show that the videos assisted the learners in preparing,
participating and carrying out post-class activities in ways that exceeded their
“unassisted efforts” (Tharp & Galimore, 2002; Wood et al., 1976). In this way, the
videos clearly functioned as a scaffolding provider. The findings show that the
length of the videos, their features and decisions about how and when the
students are to watch the videos are essential for how videos come to scaffold
students’ study behaviour. Videos may scaffold students according to specified
pedagogical needs in a teaching practice. For example, the findings show that
watching short preparation videos scaffolded students in studying selected parts
of the upcoming topic ahead of the lectures. In this way, the videos provided
some common ground for the upcoming lectures. As Bonk (2011) points out,
videos provide a shared experience for learners to discuss and reflect on
concepts and ideas. However, in addition to being a shared experience, our
findings show that the videos also provided additional shared information. The
videos provided cues for participation that made it easier for the students to take
active roles by volunteering to explain concepts and to answer questions. This
implies that the videos may scaffold the students’ study behaviour in unforeseen
ways. This was also seen when we found that they scaffolded the students so
they could establish new learning spaces outside the classroom. This meant that
the students abandoned the organized learning space that was meant to support
real-time interaction with a number of lecturers who were off-campus. As
expected and in line with previous research (e.g. Chester, Buntine, Hammond &
Atkinson, 2011; Cooke et al., 2012; Sadik, 2015) the videos were also found to
scaffold flexible study behaviour as the videos provided opportunities to learn at
their own pace. This meant to review repeatedly or to skip material according to
individual needs. At the same time, this flexibility seemed to be demanding.
When watching videos post-class, the students were simultaneously engaged in
other activities. As such, the videos scaffolded a fragmented study behaviour.
This means that the use of video led to split attention between curriculum
activities and other life domains, such as family life and work, that were drawn
into the curriculum study activities.

The findings thus indicate that there is a close relationship between learner and
technology in the researched educational practices. The videos are artefacts that
shape the actions of the students using them. Bearing this in mind, our findings
clearly demonstrate the materiality aspect of technology and how video operates
as a co-constructive component (Tondeur et al., 2015; 2017) in the researched
educational practices. Several authors argue that the materiality aspect of
technology has been ignored or underestimated within education research
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(Barad, 2003; Fenwick, 2011; Lawn & Grosvenor, 2005) when in fact it directs
attention towards the importance of interaction between learner and technology.
Kirschner and Erkens (2006) point out that this interaction promotes learners
and technologies as “intellectual partners” in educational practice.

The study has some limitations. The results are based on a study of a limited
number of students. Future studies should include larger groups. Such data
would enable researchers to search for additional patterns in the data material.
Furthermore, the combination of multiple sources of data collection, such as
interviews and observations, would make it possible to find corroboration
between the different data sources. These limitations notwithstanding, our
findings provide new insights into how videos can scaffold students’ study
behaviour. These insights may be helpful for university faculty members when
they plan to use videos for educational purposes. Further studies are needed to
explore additional areas related to how videos may scaffold student learning in
ways that bridge the gap between actual and potential performance.
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